Amendments to the Claims 

1. (Currently Amended) A radio transmitter module configured to generate a modulated 
signal having a three-level signal constellation from a data stream comprising a plurality 
of symbols, each symbol having one of three symbol values, the transmitter , comprising: 

a first pulser configured for generating a high signal for each of the plurality of 
symbols having a first symbol value and a low signal for each of the plurality of symbols 
having a second symbol value or a third symbol value to receive a data stream 
comprising high and low signal values, and to generat e a waveform comprising relatively 
narrow pulses corr e sponding to th e high signal valu e s ; 

a second pulser configured for generating a high signal for each of the plurality of 
symbols having the third symbol value and a low signal for each of the plurality of 
symbols having the second symbol value or the first symbol value, the second pulser 
further comprising an inverted output to r e c e ive a data s tream comprising high and low 
signal values, and to generate a waveform comprising relatively narrow puls e s 
corresponding to the high signal valu e s ; and 

a combiner couple with coupled to the first pulser and the second pulser for 
combining pulsed signal outputs to generate the modulated signal pulsers, the combiner 
configure to combine th e waveforms generated by the first and s e cond pulsers in ord e r to 
generated a combined waveform; and a filter configur e d to filt e r th e waveform generat e d 
by the pulser and to shape the waveform so that it is suitable for transmission , 

2. (Currently Amended) The radio transmitter module of claim 1, wherein the high signal 
values in the data stream associated with the first pul s er repres e nt a logic three symbol 
values comprise " 1 ", M 0" , and "-1". 

3. (Currently Amended) The radio transmitter module of claim 1, further comprising a 
pulse-shaping filter for filtering the pulsed signal outputs wherein the high signal values 
in the data stream associated with the second pulser repr e sent a logic - 1" . 

4. (Currently Amended) The radio transmitter module of claim 1, wherein the combiner 
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is configured to combine the pulsed signal outputs two waveform by subtracting si gnals 
the waveform generated by the fost second p ulser from signals the wav e form generated 
by the first s e cond pulser. 

5. (Currently Amended) The radio transmitter module of claim 1, wherein the modulated 
signal produced by the first pulser, the second pulser, and the combiner comprises an in- 
phase signal the radio transmitter further comprising: 

a third pulser configured for generating a high signal for each of a plurality of 
input symbols having the first symbol value and a low signal for each of the plurality of 
input symbols having the second symbol value or the third symbol value to receiv e a data 
s tr e am comprising high and low signal values, and to generate a w r aveform comprising 
relatively narrow pulses corresponding to the high signal values ; 

a fourth pulser configured for generating a high signal for each of the plurality of 
input symbols having the third symbol value and a low signal for each of the plurality of 
input symbols having the second symbol value or the first symbol value, the second 
pulser further comprising an inverted output to rec e ive a data str e am comprising high and 
low signal valu e s, and to gen e rate a waveform comprising relatively narrow pulses 
corresponding to th e high signal valu e s ; 

the a s e con d combiner couple coupled to w ith the third pulser and the fourth 
pulser p ulsefs, the s e cond combiner configure configured to combine pulsed outputs the 
waveforms generated by the third pulser and the fourth pulser p efeers for producing a 
quadrature-phase signal in order to generated a combin e d waveform; and 

a second filter configured to filter the waveform generat e d by the pulser and to 
shap e the waveform so that it is suitable for transmission . 

6. (Currently Amended) The radio transmitter module of claim 5, wherein the high s ignal 
values in the data stream associated with the first pulser repr e sent a logic three symbol 
values comprise " 1 "0" , and 

7. (Currently Amended) The radio transmitter module of claim 5, further comprising a 
pulse-shaping filter configured for filtering at least one of a set of signals, the set 
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comprising the pulsed outputs, the in-phase signal, and the quadrature-phase signal 
wherein the high signal values in the data stream associated with the s e cond puls e r 
repres e nt a logic - 1" . 

8. (Currently Amended) The radio transmitter module of claim 1, wherein the combiner 
is configured to combine the pulsed signal outputs two waveform by subtracting signals 
the waveform generated by the thkd fourth p ulser from signals the waveform generated 
by the fourth thifd pulser. 

9. (Currently Amended) The radio transmitter module of claim 5, further comprising an 
adder coupl e d with the first and second filters, the adder configured to combine the in- 
phase signal with the quadrature-phase signal add the shaped waveforms g e nerated by the 
first and second filt e rs . 

10. (Currently Amended) The radio transmitter module of claim 5, further configured for 
encoding the in-phase signal onto a first waveform and encoding the quadrature-phase 
signal onto a second waveform, the first waveform being orthogonal to the second 
waveform wherein the waveform generat e d by the first filt e r is orthogonal to th e 
waveform generated by the s e cond filter . 

11. (Currently Amended) The radio transmitter module of claim 1, wherein each of the 
first pulser and the second pulser comprises p ulsers each comprise an AND gate and a 
delay module c onfigur e d to and th e corresponding receiv e d data stream with a d e layed 
version of the received data stream . 

12. (Original) The radio transmitter module of claim 1 1, wherein the output of the AND 
gate associated with the second pulser is inverted. 

13. (Currently Amended) The radio transmitter module of claim 5, wherein each of the 
third pulser and the fourth pulser comprises p ulsers each comprise an AND gate and a 
delay module configured to and the corr e sponding received data stream w f ith a delay e d 
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v e rsion of the received data str e am . 

14. (Original) The radio transmitter module of claim 13, wherein the output of the AND 
gate associated with the fourth pulser is inverted. 

15. (Currently Amended) The radio transmitter module of claim 1, wherein each of the 
first pulser and the second pulser comprises p ulsers each comprise an edge detector. 

16. (Currently Amended) The radio transmitter module of claim 5, wherein each of the 
third pulser and the fourth pulser comprises p ulsers each comprise an edge detector. 

17. (Currently Amended) The radio transmitter module of claim 5, wherein the first and 
second combiners are combiner comprises at least one p assive combiner combiners . 

18. (Currently Amended) The radio transmitter module of claim 5, wherein the third and 
fourth combiners are combiner comprises at least one active combiner combin e rs . 

19. (Currently Amended) A transmitter configured for receiving a data stream froirk 
comprising: a baseband circuit and generating a modulated signal having a three-level 
signal constellation configured to gen e rate a plurality of data streams; and a radio 
transmit module coupled with th e bas e band circuit , the transmitter radio transmit module 
comprising: 

a first p ulser configured for generating a high signal for each of the plurality of 
symbols having a first symbol value and a low signal for each of the plurality of symbols 
having a second symbol value or a third symbol value to receive a data stream 
comprising high and low signal values, and to gen e rate a wav e form comprising relatively 
narrow pulses corresponding to the high signal values ; 

a second pulser configured for generating a high signal for each of the plurality of 
symbols having the third symbol value and a low signal for each of the plurality of 
symbols having the second symbol value or the first symbol value to receive a data 
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stream comprising high and low signal values, and to g e nerat e a wav e form comprising 
relatively narrow pulses corresponding to the high signal values ; and 

a first combiner couple with coupled to the first pulser and the second pulser for 
subtracting a pulsed signal output of the second pulser from a pulsed signal output of the 
first pulser to generate the modulated signal the combiner configur e to combin e th e 
wav e forms gen e rated by the first and s e cond puls e rs in ord e r to generat e d a combin e d 
waveform; and 

a filter configur e d to filter the waveform generated by the pulser and to shape the 
waveform so that it is suitable for transmission . 

20. (Currently Amended) The transmitter of claim 19, wherein the high signal values in 
the data stream associat e d with the first pulser represent a logic three symbol values 
comprise " 1 "0" . and "-1". 

21. (Currently Amended) The transmitter of claim 19, further comprising a pulse-shaping 
filter for filtering the pulsed signal outputs wherein the high s ignal values in the data 
stream associated with the second puls e r repr e sent a logic " 1" . 

22. (Currently Amended) The transmitter of claim 19, wherein the second pulser further 
comprises an inverted output for generating an inverted pulsed output, the first combiner 
is configured to combin e sum the pulsed signal output two waveform by subtracting the 
waveform generated by the first pulser from th e with the inverted pulsed output 
waveform generated by the second pulser. 

23. (Currently Amended) The transmitter of claim 19 wherein the modulated signal 
produced by the first pulser, the second pulser, and the first combiner comprises an in- 
phase signal, the radio transmitter wherein the radio transmitter modul e further 
comprising compris e s : 

a third pulser configured for generating a high signal for each of a plurality of 
input symbols having the first symbol value and a low signal for each of the plurality of 
input symbols having the second symbol value or the third symbol value to r e ceive a data 
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stream comprising high and low signal values, and to generate a wav e form comprising 
relatively narrow pulses corresponding to the high signal values ; 

a fourth pulser configured for generating a high signal for each of the plurality of 
input symbols having the third symbol value and a low signal for each of the plurality of 
input symbols having the second symbol value or the first symbol value to rec e ive a data 
stream comprising high and low signal values, and to gen e rate a waveform comprising 
relatively narrow pulses corresponding to the high signal values ; and 

a second combiner coupl e coupled to wkh the third pulser and the fourth pulser 
pulsers , the second combiner configure configured to combine subtract a pulsed output 
the wav e forms generated by the thifd fourth pulser from a pulsed output generated by the 
aftd fourth third pulser p trisefs for producing a quadrature-phase signal in order to 
g e n e rat e d a combined waveform; m4 

a second filter configured to filt e r the waveform generated by the pulser and to 
shape the waveform so that it is suitable for transmission. 

24. (Currently Amended) The transmitter of claim 23, wherein the high s ignal value s in 
the data stream associated with the first pulser repres e nt a logic three symbol values 
comprise " 1 \ "0" . and 

25. (Currently Amended) The transmitter module of claim 23, further comprising a pulse- 
shaping filter configured for filtering at least one of a set of signals, the set comprising 
the pulsed outputs, the in-phase signal, and the quadrature-phase signal wherein the high 
signal values in the data stream associat e d with the s e cond pulser repres e nt a logic - 1" . 

26. (Currently Amended) The transmitter of claim 23, wherein the fourth pulser further 
comprises an inverted output for generating an inverted pulsed output, the second 
combiner is-configured to sum combine the pulsed output two waveform by subtracting 
the waveform generated by the third pulser from the waveform with the inverted pulsed 
output g enerated by the fourth pulser. 

27. (Currently Amended) The r transmitter of claim 23, wh e rein the radio transmitter 
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module further comprises an adder coupled with th e first and s e cond filters, the adder 
configured to combine the in-phase signal with the quadrature-phase signal add the 
shaped waveforms g e nerat e d by the first and second filt e rs . 

28. (Currently Amended) The transmitter of claim 23, further configured for encoding the 
in-phase signal onto a first waveform and encoding the quadrature-phase signal onto a 
second waveform, the first waveform being orthogonal to the second waveform wherein 
the waveform generat e d by the first filter is orthogonal to the waveform gen e rat e d by the 
second filter . 

29. (Currently Amended) The transmitter of claim 19, wherein each of the first pulser and 
the second pulser comprises p ulsers each comprise an AND gate and a delay module 
configur e d to and th e corr e sponding received data stream with a delayed version of th e 
receiv e d data stream . 

30. (Original) The transmitter of claim 29, wherein the output of the AND gate associated 
with the second pulser is inverted. 

31. (Currently Amended) The transmitter of claim 23, wherein each of the third pulser 
and the fourth pulser comprises p ulsers each comprise an AND gate and a delay module 
configured to and th e corresponding rec e ived data stream with a delay e d v e rsion of the 
r e ceiv e d data stream . 

32. (Original) The transmitter of claim 23, wherein the output of the AND gate associated 
with the fourth pulser is inverted. 

33. (Currently Amended) The transmitter of claim 19, wherein each of the first pulser and 
the_second pulser comprises pulsers each comprise an edge detector. 

34. (Currently Amended) The transmitter of claim 23, wherein each of the third pulser 
and the fourth pulser comprises p ulsers each comprise an edge detector. 



10 



35. (Currently Amended) The transmitter of claim 23, wherein the first combiner and the 
second combiner comprise combiners ar e passive combiners. 

36. (Currently Amended) The transmitter of claim 23, wherein the third combiner and the 
fourth combiner comprise combiners are active combiners. 

37. (Currently Amended) A method of transmitting data in a wireless communication 
network, comprising: 

gen e rating a plurality of data streams ; 

generating wav e forms comprising narrow pulses corresponding to each of the 
plurality of data str e ams ; 

generating a high signal for each of the plurality of symbols having a first symbol 
value and a low signal for each of the plurality of symbols having a second symbol value 
or a third symbol value for producing a first pulsed signal output; 

generating a high signal for each of the plurality of symbols having the third 
symbol value and a low signal for each of the plurality of symbols having the second 
symbol value or the first symbol value for producing a second pulsed signal output; and 

combining the first pulsed signal output with an inverted version of the second 
pulsed signal output certain of the waveforms to generate a plurality of at least one 
combined waveform having a three-level signal constellation waveforms; and 

pulse shaping each of the plurality of combined waveforms . 

38. (Currently Amended) The method of claim 37, further comprising pulse shaping the 
at least one combined waveform adding the pulsed shap e d waveforms to generate a 
single waveform and transmitting the single waveform . 

39. (Currently Amended) The method of claim 37, wherein generating the high signal for 
each of the plurality of symbols having the first symbol value and the low signal for each 
of the plurality of symbols having the second symbol value or the third symbol value for 
producing the first pulsed signal output; and generating the high signal for each of the 
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plurality of symbols having the third symbol value and the low signal for each of the 
plurality of symbols having the second symbol value or the first symbol value for 
producing the second pulsed signal output a waveform comprising narrow puls e s for each 
to the plurality of data streams comprises ANDing each of the ^plurality of data streams 
with a delayed version of itself the data stream . 

40. (Currently Amended) The method of claim 37, wherein generating the high signal for 
each of the plurality of symbols having the first symbol value and the low signal for each 
of the plurality of symbols having the second symbol value or the third symbol value for 
producing the first pulsed signal output; and generating the high signal for each of the 
plurality of symbols having the third symbol value and the low signal for each of the 
plurality of symbols having the second symbol value or the first symbol value for 
producing the second pulsed signal output a waveform compri s ing narrow pulses for e ach 
to the plurality of data streams comprises u s ing a performing edge detection detector to 
g e nerate the waveforms . 
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